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Typical view from operator's window of a coal barge approaching the 
Walter Beckjord Station, Cincinnati Gas & Electric Co. 


The CO Boiler of Standardized Size 
Boiler Protection and Interlocking 
Combination Softener and Deaerator 


Sampling and Testing of Liquid Fuels 





A Growth Member of the 


In ils July issue, FORTUNE: magazine published 
Ws “Darectory of the 500 Largest Industrial Corporations.” 
This well-known directory, now an annual feature, ests 
companies according to sales volume for the preceding year. 
Combustionw’s progress continues at a healthy rate, with 


rankings for the past three years as follows: 


This erowth reflects the coer mercasing acceptance 
of C-E Boilers by leading utilities and industrials, both at 
home and abroad. And we look forward fo still another 
elevation in rank next year in the world’s most exclusive 
business club— the “Top 500”... for Combustion’s 1958 


billings promise to be the highest in the company’s history. 
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COMBUSTION ENGINEERING 


Combustion Engineering Building 


enue, New York 16. N.Y 





COMBUSTION 


EVOTED TO THE ADVANCEMENT OF STFAM PLANT DESIGN AND OPERATION 





Vol. 30 No. 2 





August 1958 


a dts < bait Fs 


of Standardized Design / I. Harvey and P. ( l rounce 4 
Plant Clini | hy leor |. Karassil + | 
by / / Barke +3 


pace Problem and Gives 


hy 1 (,; 


yn and Interlos KING 


Hot Process Sottener and Dy ierator 


by ¢ HM. G. Martin 


se oz 
( Bhi 7) 


epatliments 
rf 


or Intormatior 


IN. published its annual index ind is indexed regularl 
he Applied Science & Te 


| nygineerinyg Inde x Inc 





ROBERT D. TAFT 


RB 17 
IUSINGCSS anager 


JOSEPH C. McCABI GLENN R. FRYLING 


Issociate | 


by COMBI LION »; COMPANY I N¢ 200 M 
A SUBSIDIARY TION ENGINEERING 
ntr Pre: Charles McDonough, \ Pre Otto Strau l rea 
s sent 


gratis to engineers in the | \ 


and to consulting engineers in this fie ld 
ted States, $5.50 in Canada and $8 in Latin Ar 
Foreign 60 cents plus postage Cops 
Laston, Pa 


n charge of steam plant 

the ubscription ra 
ca and other countrie 
yright I° Combustion Publ 
Issued the middle of the mon 
64.P1. &R 


publication 


tates Po 


ect r 4 suthorized 











THE BAYER CO. (ot se sees o 


Operating Advantages 
MANUFACTURERS OF BAYER SOOT BLOWERS are available in 


The BAYER 
Balanced Valve 
SOOT CLEANER 


For Highest First and Final Value 
... BUY BAYER! 


Sound engineering, 
workmanship, and 
materials of the best 
An organization of 
over 50 years’ ex 

perience, capable 
and willing to render 
service at all times. 


SINGLE CHAIN: Valve and element con- 
trolled by a single chain 


VALVE BODY: Rugged construction, built 
to last. Short and ample steam passage 
giving very small pressure drop 


ORIFICE PLATE VALVE: For high pressure 
service, each head may be controlled by an 
orifice plate valve through which pressure 
is adjusted for each individual element 


STUFFING BOX: Due to maintenance of 
perfect alignment on swivel tube, packing 
needs little attention. Stuffing box is in full 
view, readily accessible 


AIR SEAL: Has machined surface on wall 
sleeve and spring-held floating seal to pre- 
vent air in-leakage 


HEAD BEARINGS: There are two main 
bearings, an outboard and an inboard bear- 
ing for the swivel tube to maintain align 


Balanced Valve pein BEARING: Ring type thrust bear- 


ing takes the load 


T FE VACUUM BREAKERS Two vacuum 
breaker air valves, or one valve and a 
signal whistle above each valve, to prevent 
suction of boiler gases into valve and 
piping 
ELEMENT OPERATION: With the Bayer 
element operation balanced valve is 
opened just as element rotates, giving 
FULL pressure over entire cleaning arc 
Full steam pressure insures thorough clean- 
ing. Balanced valve saves wear of valve 
parts. With any type of poppet vaive, this 
is important ask any operator 


BLOWING ARC Valve cams automati- 
cally regulate cleaning arc 


REDUCTION GEARS 24 to 1 gear ratio 
gives slow rotation for good cleaning 


FLANGED PIPE CONNECTION: Operating 
head is connected to supply pipe by flanges 
and through bolts, or high tensile studs and 


nuts 


QUALIFIED LOCAL ENGINEERING SERVICE—Your Bayer representa- THE BAYER CO. 
tive is an experienced engineer, well qualified to take care of any service ae ee 
needs in connection with Bayer Soot Cleaners. He is available when you 
call upon him and will gladly render any service required. 
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rugged blow-off valves 
for high pressure boilers 


HARD-SEAT—SEATLESS COMBINATION 


@ For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


= i i. 4a UE TD PS BP ES OE IE 9 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use 
Yarway’s Unit Tandem Hard-seat— Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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Republic ELECTRUNITE 


offers QUALITY YOU CAN 





ELECTRUNITE...installed at CHEMICO designed plant 


Republic ELECTRUNITE" Boiler Tubing offers 
positive installation, operation, and service 
qualities you can see—and measure! 

hat is why ELECTRUNITE was specified for 
the new installation at Fortier, Louisiana, 
designed and constructed by Chemical Construc 
tion Corporation. Erie City Iron Works, Erie, 
Pennsylvania, furnished the steam generator 

Quality is built-in! ELECTRUNITE is produced 
by Republic—one integrated, responsible pro- 
ducer who controls quality from mine, through 
mill, to finished product. Republic ELECTRUNITI 
is formed from highest quality flat-rolled open 
hearth steel, “electrically-welded” by the exclu 
sive ELECTRUNITE process that unites the tubs 


under pressure without foretgn or added metal 


SPECIFICATIONS (FOUR UNITS 


200,000 p is per I 
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Boiler Tubing 


MEASURE 


...Fortier, Louisiana 


ELECTRUNITE is carefully checked for chemical 


analysis, physical properties, exact wall thick 
ness, uniformity, to meet critical performance 
specifications, 

ELECTRUNITE Boiler Tubing is hydrostatical!: 
or electronically tested to conform with applicabk 
ASTM specifications, the ASME Boiler and Pres 
sure Vessel Code, as well as local, state, and boiler 
insurance requirements 

ELECTRUNITE is approved on an equal basis with 
tubes made by other processes up to 850 F. It is 
available for pressures over 2,000 psi, in various 
sizes and wall thicknesses 

Solve your boiler, condenser, heat exchanger 
tubing problems with ELECTRUNITE. Call your 


Republic representative, or write direct 
| 
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QUALITY YOU CAN MEASURE FARROWTEST’! Not a laborator 
ry, not a mere inspectior | but ar xclusive producti 
»f critical size. FARROWTEST i 


t that detects and rejects defect 


an alternative t the s pe lance 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-6209 

209 EAST 131ST STREET ¢ CLEVELAND 8, OHIO 





KELLOGG’S 
FABRICATING 
5 ECHNIQUES 


KEEP PACE 


eu 


Fabricated Products Sales Division 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 


RA 
KELLOGG 
Ww 


POWER PIPING-THE VITAL LIN K 
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trouble-free service 


School 
has an operat f 25,000 Ibs. pet 


ated by thi hp and one 60 hp oil fired boil 


four veal cagre ant is now the respot 
Chief Engi >} e W. Martin who says: “Thi 
Was desiy tructed for efficient 


a lot of th: ! depends on the 


yates to little g talled here, 


ty of Walwort! They give 


WALWORTH SUBSIDIARIES 
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mend them to anybod 


Walworth’ complete 
There’s a Walwort! 


| te ve 

wubricated Plug Valy 
The next time 

a problem concerning tlhow control 


your Walworth Distributor, or, write Walworth d 


WALWORTFH 


750 THIRD AVENUE, NEW YORK 17,N Y 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





Another Combustion first 


Pid A | 
TEAM ER AUR 


tion view of drum end 


of 100,000 Ib. per hr. type 
PCC boiler. Three circular 


openings accommodate burn 


ers. Integral structure requires 


no outside support for boiler. 


rongement ar 
waterwall cons 


this boiler, 
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C/RCULATION 
PACKAGE BO/LER 


...T ype PCC 


A NEW 
HIGH PERFORMANCE DESIGN 
OFFERING 


Capacities to 100,000 Ib. per hr. 
Pressures to 1,000 psi 


Temperatures to 900 F. 


Available for the first time to industrial steam minimum space, but also it offers the inherent 
users is C-E’s famous controlled circulation advantages of package boiler design: quality 
design in a convenient package size. The oilor shop assembly by experts, better delivery 
gas fired PCC offers capacities from 80,000 to dates, much less plant disruption for instal- 
100,000 Ib. per hr., pressures from 450 to lation and, of course, cost advantages due to 
1000 psi, and temperatures to 900 F. Higher’ these features. 
pressures and temperatures are obtainable if If your future steam requirements call for 
desired. a high performance boiler, it will pay you to 
Seven PCC boilers are now in service. One investigate the PCC. It offers utility type 
if these is a special purpose design for steam boiler quality in a compact package along 
conditions of 1500 psi and 1050 F. with the economy and reliability character- 
The PCC is especially suitable where exist- istic of C-E design. 
ing space is limited, yet high capacity, tem- - 
perature, and pressure are required. It is only THE PCC 
uch a compact, high performance unit could Meets these industrial steam needs with these advantages 
be built. This exclusive C-E design assures 
positive distribution and control of water to e Power generation—with or with Controlled circulation 


7 al ut process steam requirements 
all circuits, permitting the PCC to be placed Quality shop fabrication 


through the use of controlled circulation that 


on the line faster than any natural circula- Ease of shipment 

; ' temperature, pres eae 
tion boiler. It also allows easy handling of 
‘ Minimum plant down-time for 


rapid load swings with high quality steam installation 
production. e Maximum generating capacity in Earlier delivery than possible 
Not only does the PCC combine out- limited space with field erectior 











standing performance in a unit requiring 


COMBUSTION ENGINEERING & 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N.Y. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT. NUCLEAR REACTORS. PAPER MILL EQUIPMENT. PULVERIZERS. FLASH DRYING SYSTEMS: PRESSURE VESSELS. SOM PIPE 
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cal “Butlalo” Outdoor Forced Draitt Installatior 


“Bullalo” Vechanical Draft Fans are available with Forw id Guurved Radial. Backward 


Curved iid Airfoil Bladed Wheels, 


BUFFALO FORGE COMPANY, 


Buflalo Pumps Division 


Canadian Blower & Forge 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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HERE’S MECHANICAL DRAFT 
PERFORMANCE OUT IN THE OPEN 


Here is a typical “Buffalo” Forced Draft Fan engineered for outdoor service. 
Features “A” apply primarily to outdoor installations. Features “B apply to 


Buffalo Forced Dratt Fans in general. 


FEATURES “A’": Note first the air cooled bearing mounted on rigid cast iron 
\n 


vedestals and soleplates. Pressure from fan discharge provides air for coolin: 
| | | 


Passes through automotive Ly pe filter before entering oversize cooling passave and 


PEeTHOVe Manvel 


Spec ially designed hearing sleeves. { se ol alt cooled bearine 


ol lreezine. 


SHIELD OV ER INLET helps keep rain and snow from fan ai tream. 


SCH EN keeps loose objects trom. enterin: 


RECIRCI LATING AIR DI CT brings preheated air to fan inlet for mixin 


with outside air to prevent corrosion in air heater at low boiler loads 


PROPORTIONING DAMPERS in this duct reeulate and mix the air flow. 


FEATURES ‘“B’: HEAVY DUTY VARIABLE INLET VANES dee)! 
| loved \ inte 


positioned It} inlet lor maxXinun horsepower redluetion if reduced 
are cantilevered. nothin: Obstructs inlet ail flow. Qhne lever wecuratet control 


dampered Com bustlon. 


INSPECTION DOOR) has quick openins latches for easy . fan housing. 


OV ERALL “<— I ACTOR CONSTRI CTION Is strictly heavy duty. Steel plate ane riek prac 


contribute to tintenance-tree tan lite. 


BUFFALO, NEW YORK 


Buffalo. N.Y 
Kitchener, Ont. 


EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 


COMBUST IO N—August 1958 





‘ 
: 
: 
: 


sal Light and Power Plant 


Con ting Engineers 


ANNOUNCING 


a4 


Phe Stock Equipment Company Non-Segregating Layer Loader is a new and 
positive way to insure even stoker fires. This mechanical distributor mixes sepa 
rated tine and coarse coal, removing the bad effects of bunker segregation. The 


mixing action of the layer loader also makes tempering more uniform 


Phe S-E-Co. Non-Segregating Layer Loader functions similarly to a swinging 
spout, buc it has owo distinct advantages. It requires much less headroom, and it is 


contained in a completely dust-tight compartment 


Inside the dust-tight housing of the S-E-Co. Layer Loader is a small, bottomless 
larry car that is driven back and forth across the stoker hopper. Each time the 
car passes beneath the downspout, an automatic coal valve allows coal to fill 
the car. As the car continues to traverse the hopper, the coal flows out the bottom, 


effectively mixed and distributed 


For complete information write Stock Equipment Company, 745-C Hanna Building, Cleveland 15, Ohio 


the Stock Equipment Company Non-Segregating Layer Loader 
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Vulcan T-30 long 


cover record 
at Meramec Station! 


This Vulcan T-30 long retractable soot blower has been in Operation on Unit 1 at Meramec 
Station since May, 1956. Fuel for the Combustion Engineering boiler is pulverized coal. 
Burners are arranged for tangential firing and can be tilted for superheat control. 
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A Vulcan T-30 long retractable soot blower 
is reaching more than 35 feet between two 
banks of the pendent secondary super- 
heater on Boiler No. 1 in Meramec Station 
of Union Electric Company of Missouri. 
This Vulcan ‘T-30 requires only one out- 
board hanger to support the extra-rugged 
framework. Lance travel and rotation are 
non-synchronized through two driving 
motors to produce a multi-helix cleaning 
path to cover different areas of the tube 
bank while extending and retracting. 

Performance of this Vulcan T-30, which 
is located at the furnace exit where tem- 
peratures average 1910 degrees F., led to 
the selection of Vulcan 'T-30 blowers with 
36-foot travel, RW-3E wall deslaggers and 
E-4-E rotaries—all under automatic- 
sequential control—for Meramec’s new 
Unit 3, a Foster Wheeler boiler with sep- 
arate furnaces, rated at 1,850,000 pounds 
per hour at 2150 psig and 1010 degrees F., 
with reheat to 1010 degrees F. 

Whether your boiler is large or small, 
power or process, modern Vulcan soot 
blowers will help keep it operating at peak 
efficiency. Your Copes-Vulcan representa- 
tive has the ideas, information and experi- 
ence to help you choose the system best 
suited to your needs. 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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Copes-Vulcan Steam-Assist 
Desuperheater meets all 
specifications for conventional 
steam-atomizing type, yet 
normally uses assisting steam 
only on light loads where 
control is most difficult. Fur- 
nished with carburetor body 
as shown, or for in-line installa- 
tion. Simple mechanical- 
atomizing types are also avail- 
able. Bulletin 1024-A, 


Bulletin 1030 illustrates and 
describes the Vulcan T-30 
long retractable soot blower, 
now successfully operating 
in temperatures up to 2150 
degrees F. (radiant). Your 
Copes-Vulcan representative 
can give you a copy, or 
write direct to the factory. 


Unlimited pressures and sizes 
up to 16-inch, plus simplified 
design, are features of the 
new Copes-Vulcan Types CV-D 
and CV-P valves. Either dia- 
phragm or piston types are 
available for pressure, tem- 
perature or liquid level con- 


trol. Bulletin 1027. 


YOULCAN 2-30 


LONG RETRACTABLE SOOT BLOWER 


Corts euream Brenton 





AMERICAN BLOWER SIROCCO FANS 
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initial cost reduced operatit costs, For high ethciency, low st ovel thre 
|) Ormanee Tatmgs, THLE ante operating ive, SIrocco Fans I 
pace requirements. You'll find them all Ameri Fluid Drive. Infinitely 
rican) Blower Strocco mechanical dratt tans variable in Spee uid Drive matches tan 
Specially designed for induced dralt and forced speed to boiler dei pays off in longer life for 
Sirocco: Fans teature die-lormed, ton fan wheels and | , quieter operation 


1 boliacke for high static efhciency if you are in ne mechan il-dralt equi] 


camline, low-turbulence inlets also ment tor new « isting imstallations, take 
h efhiciens \nd for longer service vantage of \} ce in air handling. ¢ 
have heavy-duty rim and hub your nearby merican Blower branch office, tod 
heavy steel-plate housing Or write \merican-Standard,* American Blowe1 
erosiom-resistant featur are Division, Detroit - Michigan. In Cana 
Canadian Sire ‘ Iu s. Windsor, Ontario 


* Amenican- Standard andard 


AMERICAN BLOWER DIVISION 
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FIRST... The most powerful generator ever built soon will be 
served by a giant Yuba Surface Condenser which will have 200,000 sq 
ft. of heat-transfer surface in a single shell. With a Yuba evaporator, 
vill be in operation in Widows Creek Station #7 


The history-making unit it will 


this Yuba condenser 
of the Tennessee Valley 
serve is a 500,000 KW General Electric reheat turbo-generator: 


Authority 


omp< sund, double-flow 


3600/1800 RPM, cross-« 
FIRST... Ac Arkansas Power and Light Company, an install- 


ation designed by Ebasco will have 


Yuba 


high-pressure feedwater heaters from Yuba, this condenser will serve 


Services Inc a 165,000 sq. fe 


With seven low and 


yndenser 


surface « designed and built by 


a Westinghouse single-shaft, tandem compound, quadruple -flow turbo- 


generator, the largest of its kind ever built. 


Large as these condensers will be, they will also be distinguished 


teristic Their advanced design eliminates the 


by other Yuba i 


need for excessive headroom. They will be easy to install, not only 


inimum foundation work required but also because 


because of the n 


of the precision fit the sections during re-assembly at the site 


they are certain to show low oxygen con- 


Furthermore, in operation 


ransfer, and a condensate temperature considerably 


tent, high heat 


above the t mpe rature corresponding to saturation pressure 





Yuba power equipment is engineered at Yuba Heat Transfer Division, 


Honesdale, Pennsylvania; manufac 


tured in the East ot the Honesdale plant, and in the West at Yuba Manufacturing Division, Benicia, 


California. For further information write or call Yuba Heat Transfer Divison, Honesdale, Pennsylvania 


PLANTS AND is 
SALES OFFICES (~~ IT) B 
J 











et 


ae This Yuba Surface Condenser, 


the same type as those described 


above, is installed at the Valley 
Steam Plant, Los Angeles 


Department of Water and Power. 
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Research-Cottrell 





All three Research-Cottrell dust 
collectors are engineered for specific 
fly ash applications. Research’s 
experience as the world’s largest 
manufacturer of precipitators is 

well known. Over 600 straight and 
combination fly ash precipitators have 
been installed throughout the United 
States and Canada. e Research’s 
Cyclo-trell, available since 1956, 

has already set new standards 

of efficiency for mechanical dust 
collectors. ¢« For more information on 
Research-Cottrell’s line of engineered 
dust collecting equipment, write 

for Bulletin PC. 


Research-Cottrell 


RESEARCH-COTTRELL, INC. Main Office and Plant: Bound Brook, N. J. e 405 Lexington Ave., New York 17, 
N.Y. @ Grant Building, Pittsburgh 19, Pa. © 228 N. La Salle St., Chicago 1, Ill. © 58 Sutter Street, San 
Francisco 4, Calif. © Research-Cottrell (Canada) Ltd., 33 Bloor Street East, Toronto 5, Ontario. 












































Cottrell 
Precipitators 


Cyclo -trell 


Mechanical Collectors 


Combination 
Electrical - Mechanical 
Collectors 





this BIG 
10-TON 


EXPANSION JOINT 


6 irbor teel 


eigt y ten tons, for 
ross-over piping in central ee 
stior : ~~ 


and this small 
PRESSURE 
RISER 
CONDENSER 


Pressure riser condenser, fab- 
ricated of Stainless Steel Type 
347; 2 feet high; wall thick 
ness equivalent to 4” Schedule 
160S. Stainl 

vessel, for ator 

plication, oppe 


around. 


Promoting Progress IN POWER AND PROCESS PIPING 


A Cfemnp AND EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa 


CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET, TORONTO, ONTARIO 
Atlanta Whitehead Building Cleveland Public Square Building 
Chicag Peoples Gas Building New Orleans P.O. Box 74 

New York 





Hall Industrial Water Report 


VOLUME 6 


AUGUST 1958 


Almost 3,000 Billion Gallons of Water 


are used each year by the | 


1. S. chemical industry. For all U.S. industry 


the volume is more than 11,000 billion gallons per year. At this rate 
industry could drain Lake Erie in eighteen months. 

Not all of this water requires treatment but a substantial portion 
does. Clarification may be all that is necessary for some uses. For others 
softening, silica removal or alkalinity adjustment may be required. 
Where very pure water is needed, demineralization may be indicated 


Waste water may have to be treated before disposal or to save valuable 


materials for re-use 


Hall Laboratories has specialized on water problems for over thirty 
years. Experienced Hall engineers are ready to work with you on your 
water problems and to help you decide what treating procedures you 


need in your operations 


Weekly Shutdowns Eliminated 


pa 
Iwo boilers in a pesticide manu 


facturing plant were shut down every 


weekend for mechanical cleaning 
The hard well water used for boiler 
feed produced scale at a rapid rate 
despite attempts to prevent this 
with a “gadget ind later with a 
cure-all boiler compound 

Then the plant decided to let Hall 
Laboratories help. The Hall field 
engineer, with the cooperation of 
the operating men, soon established 
conditions in the boiler water which 
not only prevented new scale for 
mation but removed the old scale 
at a controlled rate. Now the boilers 
have operated one year without a 


shutdown due to scale 


Retubed in Five Months 


lhree years iyo a company Oop 
| 


erating chemical tank 
stalled a new package boiler for 


trucks in 


heating and steaming of dirty tanks 
Against the recommendation of Hall 
Laboratories a gadget was purchased 
to protect the boiler from scale 
and corrosion 

Five months later a hurry-up call 
came for a Hall engineer Che boiler 
had had to be retubed because of 
corrosion 


Hall engineer M. E 


immediately established water con 


Osmond 
ditions which would protect the 
boiler. When it was inspected after 
five months operation, everyone 
was pleased to find it clean and free 
from further corrosio! 


The operat y men 


called on Hall 
Laboratories again when they ran 
into trouble. Aluminum tanks, which 
they were cleaning with a strong 


pressed that they 


caustic soda solution, were corrod 
ing. Hall recommended Calgonite 
because it is an alkaline detergent 
which cleans greasy surfaces with 
out attacking aluminum. Once again 
everyone was pleased when the Hall 
recommendation solved the problem 


Leaky Baffle Causes Foaming 

A Pennsylvania chemical plant 
suddenly was troubled with severe 
foaming and carryover of boiler 
water. When the operators called 
Hall engineer J. Printz they ex 
plained that the trouble was occur 
ring in spite of the fact that the 
concentrations of phosphate, sulfite 
alkalinity and dissolved solids were 
normal 

Printz collected a sample of boiler 
water and noticed that it contained 
i greater amount of suspended solid 
He suspected this of 
causing the foaming 

Why there was 


olids in the boiler water became 


than normal 
o much suspended 


apparent on investigation. The boiler 
had operated for awhile with a leak 
in a furnace baffle which let furnace 
gase short circuit to the stack with 
out following their normal path 
through the furnace. This upset cir 
culation in the boiler and permitted 
sludge to settle Gut in a section of 
abnormally slow. circulation. The 
difficulty came after the baffle wa 
repaired when normal circulation 
tirred up accumulated sludge 


NUMBER 4 


After the boiler was drained and 
washed to get rid of the sludge, no 
more carryover occurred 


Special Silica Problem Solved 


The Hall engineer was handed a 


real puzzle when a New England 
chemical plant asked him to explain 
why silica deposits were building up 
in the steam line from a 200-psig 
pressure boiler and on the dia 
phragms of the turbine which used 
the steam. He knew that volatiliza 
tion of silica in steam does not occur 
at 200 psig pressure. Something un 
usual had to be going on Sorler 
water silica concentration was nor 
mal. ‘The deposits contained small 
amounts of some salts normally 
present in boiler water but no 
phosphate 

\ search led to the nitrate con 
verters. In these units water ts 
flashed into steam. Thi 
160°C is introduced to the drum of 
the 200-psig boiler above the water 
level. There it mixes with the steam 


team at 


generated in the boiler and goes on 
to the turbine 

The feedwater to the converter 
was found to be high in silica. The 
source of the silica was finally traced 
to some contaminated condensate 
from process which was being intro 
duced to the converter feedwater 
Ina case like this only the experience 
and training of the Hall engineer 
enabled him to help the operating 
men locate the difficulty quickly 


Industrial Water Problems 
Require Special Handling 


There are no “stock answer to 
industrial water problems. For infor 
mation on how the Hall System can 
help you solve your particular water 
problems, write, wire or call addre 


below 


our indust? 


material, Use 


li | ZA aL Al | LABORATORIES 


HAGAN 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of industrial Water 
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WHAT'S 
SPECIAL 
ABOUT 
LJUNGSTROM® 


research 





Air Preheater has made 
many important advances 
in gas-to-gas heat 
exchangers over the past 

32 years. Some of the major 
developments of 

Air Preheater research are: 


@ The mass fiow soot biower 


@ Multiple-layer heating 
surtace 


@ Wide-spaced cold end 
heating surface 


@ Methods of cold end 
protection 


@ Use of alloy steel for coid 
end material 


@ Designs of more compact 
and effective heating surfaces 


@ Heat transfer surfaces 
replaceable during 
boiier operation 


@Superheated steam for soot 
blowing 


That's why seven 

out of ten air preheater 
installations are 
Ljungstrom. For the full 
story of its many 
advantages, write now for 
your copy of 

Our 38-page manual, 


The Air Preheater Corporations 60 ts 1200 sie, New York 17, thy. 
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JUST ADD n red amount of dry acid cleaners to w 


iter for 
produce no corrosive IN 





~ — 
+ le - “a. oo 


gases —can often be added directly to equipment being cleaned. 


no hard-to-handle carbo to return. 


No broken botth 


For safer, easier equipment cleaning... 


DRY ACID CLEANERS 


based on Du Pont Sulfamic Acid 


New cleaning compounds made with sulfamic acid 
are sold and handled dry—no hazardous liquids to 
ship or store. Dry or dissolved in water for use, they 
create no fumes. Yet these cleaners have all the pene 
trating power of hydrochloric acid with far less cor 
rosive effect. 

Sulfamic acid-based cleaners remove hard water 
scale and other mineral deposits from industrial 
equipment such as air-conditioning and ice-making 
units, food-processing vessels, steam boilers, milk 


SULFAMIC ACID 
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evaporators and pasteurizers. bottle-washing ma 


chines, marine evaporators and heat exchange 
Cleaning action is fast, thorough. 

We'll gladly send you more information about sul 
famic acid-based cleaners and the nemes of formula 
tors who offer these new compounds. Mail coupon 
today. E. I. du Pont de Nemours & Co. (Inc 
Grasselli Chemicals Department, 


Room N-2533,Wilmington 98, Del 





Reasons FOR THE 


ENTHUSIASTIC ACCEPTANCE 








Adjustable Auxiliary Carriage supports feed tube of 
Trigger . mid-point when it is exposed by lance 
Link 


extensior 














wy 





midway whe 











MECHANICALLY OPERATED VALVE 
Control of blowing medium is automatic, positive 


ond AUXILIARY CARRIAGES 
(FOR EXTRA LONG TRAVEL) 


operated valve. As lance begins movement into boiler, On extra long blowers, one auxiliary carriage supports 
trip on carriage opens valve through a linkage. At end of lance midway when retracted, preventing undue bending. 
retraction, trip closes valve. All pilot or diaphragm valve Second auxiliary carriage is dropped at mid-point to sup- 
elements are eliminated. Trip is adjustable. port feed tube when it is exposed by lance extension. 


accurate by means of a simple, dependable mechanically 





SINGLE OUTBOARD 
SUPPORT POINT ( CESSIBLE 


CENTER 

















Motor and 
Control Enclosure 











(_ Wew het flow valve COf> 
Single Enclosed 
Motor for both - ” Canine 
POPPET VALVE WITH ADJUSTABLE ctapaianond (ada Dive Shol 
PRESSURE CONTROL rotation a: 


Dian ona jependable poppet valve with improved streame- STATIONARY GEAR MOTOR 


lined flow contours and adjustable pressure control that 











permits easy, accurate setting of pressure at individual valve Lance propulsion and rotation are by a single enclosed gear 


and independent of other blowers. Poppet construction as- motor which drives a continuous shaft running the full length 


sures tight seating without critical adjustment. Stem, seat of blower and providing power to carriage. This construc- 
tion makes it possible to mount motor in a fixed position at 


the front end for better protection and accessibility. 


and disc are stainless steel. Stellited seating surfaces are 


available, 


DIAMOND POWER 
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of the DIAMOND SERIES 300 IK 
LONG RETRACTING BLOWER 


The Diamond Series 300 IK Blower sets a new 
and higher standard of efficiency, economy and 
dependability in the cleaning of heating surfaces 
that require a long retracting lance type blower. 
Pointed out in detail are some of its important 
features. Others are a single outboard support 
point to simplify installation and the attractive 
“backbone” cover for greater rigidity and pro- 
tection of the entire blower assembly from dirt, 





HI Wty 

it ely 

wl ! win! 
Mentedat watt? si 


¥, 


MeN, 


IMPROVE CLEANING PATTERN 


Close and positively controlled helical cleaning pattern assures 
maximum cleaning effectiveness. Blowing pattern diagram illus- 


trates how return travel path ts exactly intermediate with for ward 


travei path so that there is a positive nozzle sweep every inch 
P f p y 





damage, the elements and personnel hazards. 

This new Series 300 IK is the culmination of more 
than 20 years’ experience building and applying 
long travel blowers. It well illustrates the Diamond 
design philosophy: “Keep it simple . .. keep it 
basic . . . avoid unnecessary complications.”’ It is 
further evidence of the fact that YOU CLEAN 
BOILERS BETTER AND AT LOWER COST WITH 
DIAMOND BLOWERS. 


STEP-TAPER LANCE 
(FOR EXTRA LONG TRAVEL) 
Extra long lance has minimum droop due to step-taper 
construction which employs up to four different wall 
thicknesses. Lightest wall is at nozzle end to reduce bend- 
ing moment. Lance is chrome alloy for heat resistance. 


s 





hA 











IMPROVED DIAMOND NOZZLE 


New design Diamond “Type A" Nozzle is the result of 
several years’ research and the testing of more than 
50 different contours. The modified venturi produces 
maximum impact pressure and cleaning effectiveness 
with minimum expenditure of cleaning medium, 


(Steam or compressed air.) 


For further information, ask the nearest Diamond office or write directly to Lancaster for Bulletin 2111 V 


LANCASTER, OHIO 


DIAMOND SPECIALTY LIMITED—Windsor, Ontario 


SPECIALTY CORP. 
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MINNESOTA and ONTARIO PAPER COMPANY 


needs water of low mineral content for power generation and 


ywocessine...uses AMBERLITE lon Exchange Resins 
| °e > 


Per} 
- 


COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Po 
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. ah - : - 
im teeta re ee? 


Take a tip from your family’s 
dependence on “‘nature’s most 


anu | nearly perfect food’’. Coal 





is nature’s most nearly 

Sy Si » perfect fuel. It’s here in 
al uJ } 

hal abundance for ages to 
ok ome, a dependably low- 
cost and most efficient source of 
“go power’’! It’s convenient too 


—right on Jndustry’s doorstep. 


Ask our man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD, Phone: LExington 9-0400 


— 


COMBI 








THE NEW SPEEDOMAX 
O22 SYSTEM GIVES A 
CONTINUOUSLY ACCURATE 
COMBUSTION PICTURE... 


e Already, on some of the country’s largest boilers 

this new Speedomax Ov System is enabling oper 

itors to trim excess air automatically to maintain 

combustion efficiency ind to do it with a cer 

tainty never before possibl 

Why? As one operator put it, “The System gives 
i record that’s meaningful. When I look at this 

; 


QO» chart I know what's really happening and I 


know it right away.” 


Sechind this operator’s confidence is the new 
L&N Multiple-Probe Sample Averaging Unit 
which assures a more representative sample. This 
unit maintains a true average from two, three, or 
more probe even if individual sample flows drop 
60 per cent. And excess air distribution across the 
duct can be checked right at the Averaging Unit 

Chere is also a new Reverse Jet Probe and Steam 
Sampler which delivers a clean pressurized sample 
even with the dirtiest of flue gase Water jets flush 
the probe passage continually, steam ejector action 
pressurizes the sampl ind steam condensing 
ction plu centrifugal eparation remove all dirt 
and acid 

And, in analyzing and recording, the speed of 
response of the Speedomax Recorder, coupled with 
the efficient operation of the L&N Magnetic Oz 
Analyzer, increases speed and accuracy of O anal 
vsis and recording even further 

Why not learn more about this new Speedomax 
QO» equipment and what it can do for you? Write to 
Leeds & Northrup Company, 4972 Stenton Ave., 
Philadelphia 44, Pa 


LEEDS NORTHRUP 
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PRIMAR DEMINERALIZER 
SYSTEM 


Cochrame DEMINERALIZER 


protects high pressure boilers and turbines 
at Linden Generating Station 


r 


Public Service Electric and Gas Company’s 
new Linden Generating Station features 
WATER ANALYSIS In Perts Per Million the most outstanding Demineralizer Plant 
Row Water Final Efflvent ever installed. The system, designed and 
3.46 to 0.5 rimary . ‘ 
40-160 Qto2 | Treatment manufactured by Cochrane, treats 30 to 
66.183 0100.1 100% make-up for boilers with design 
.01 Demineralizer 27 a 
pressures up to 27/00 psig. 





3-12 ) 10 0 
Scturated 0 to 0.1 
10¢ 4 0 to 0.2 ° * 
teas orbed Some of the unique features include 
TREATING PLANT . 
ag complete automatic remote control for 
2—Solids-Contact Reactors, 62' dia. x 18 , : ° ; 
high, with four peripheral gravity anthra-},u™uY both primary treatment and Demineralizer 
cite filters. , Plant ... Filter and demineralizer 
— Cation Units, 12' dia. . 
14' Vacuum Deaerator, rubber-lined. backwash recovery for re-use . . . Re-use 
Week Saco Ante See 12! pe premineeatnar of most anion rinse water... Low acid 
6—Strong Base Anion Units, 12’ dia. + ae » ‘ 
5—Mixed-bed Polishing. Units, 12" dia. consumption . . . Silica reduction in two 
stages: first, by strong base primary anion 
units, then by mixed bed secondary 
units . . . Low caustic soda requirements 
. . . Resins cleaned by brine automatically. 
These and many other features assure 
the ultimate in efficiency for this plant 
Cochrane’s years of experience in the 
design and manufacture of every type of 
water treating equipment are your assur 
ance of continuing satisfactory performance 


Co <¢ fs) | s vy F Sal ; Cochrane Water Conditioning Lid, Toronto 4, Montreal 1; Winnipeg! 
ee 7 Cae: *: en 


Representative: 30 principal cities J.S.: also Havana, Cuba; San Juar 
Cc .@] a R A Puerto Rico; Paris, France pe Italy; Mexico City, Mexico; Caracas 


3109 N. 17TH STREET, PHILADELPHIA 32, PENNA. BM criccs, chic, ¥ seems’ dead tuaaamen aaa 
NEW YORK n PHILADELPHjA i CHICAGO Pottstown Meta! Prods. Div Custon t carbon steel and alloy products 











Demineralizers #Zeolite Softeners * Hot Proce’s Softeners + Hot Limg Zeolite Softeners » Dealkalizers » Reactors * Deaerators « Pressure Filters 
Continuous Blowoff Systems + Condensate Return Systems + Steam Specialties 
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coal at head of class 


Otterbein College saves 42% with coal, 


installs revolutionary package boiler 


Otterbein College, Westerville, Ohio, has 
discovered truly efficient heat generation. 
Otterbein’s new heating plant burns coal 
in Coal-Pak boilers—developed by Bitu- 
minous Coal Research, Inc.—for auto- 
matic performance plus unique simplicity 
of operation. The result savings in 
manpower! and a spotlessly clean plant. 


In addition, comparative fuel cost 
studies have proved that coal costs 42% 
less per million Btu than the nearest 
competitive fuel in this area . a bonus 
savings! And, in ke eping w ith the modern 
operation of this plant, the entire interior 
has been brightened by an attractive color 


scheme 
Facts you should know about coal 


You'll find that bituminous coal is not 
only the lowest-cost fuel in most industrial 
areas but up-to-date coal burning equip 
ment can give you 15% to 50% more 
loday’s automatic 


steam pet dollar 


equipment can pare labor costs and 
eliminate smoke problems. And vast coal 
production 


reserves plus mec¢ hanized 


methods mean a_ constantly plentiful 


supply of coal at stable prices. 
Technical advisory service 

lo help you with industrial fuel problems 
the Bituminous Coal Institute offers a free 
technical advisory service. We welcome 
the Opportunity to work with you, vout 
consulting engineers and architects. If 
you are concerned with steam costs, 
write to the address below. Or send for 
our case history booklet, complete with 


data sheets. You'll find it informative 


Consult an engineering firm 
If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm 
Such concerns—tamiliar with the latest 
in fuel costs and equipment—can effect 
great savings for you in efficiency and 


fuel economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Department C-0O8 


Southern Building @ Washington 5, D. C. 
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Heating plant at Otterbein 
showing the three Coal- 
Pak Automatic Water 
Tube Generators, by Inter- 
national Boiler Works Co. 
Licensed under pending 
patents of Bituminous Coal 
Research, Inc.) Coal stor- 
age hoppers at top of 
photograph hold 40-35 


tons of coal each. 


Single switch on front of 
cabinet enables operator 
to change from “run” to 
“hold-fire’’ operations. 
Each generator has its own 
rugged, non-electronic 
combustion control sys- 
tem, housed in tamper- 
proot locked cabinet. It 
controls safely and effi- 
ciently the starting-up se- 
quence, coal feed, fuel-air 
ratio, hold-fire operation 


and ash removal 


sar of generator, show- 
ing part of dustless ash 
disposal system. Ash re- 
moval is an integrated fea 
ture of the package oper- 
ation—no manual hand- 
ling. Ashes are removed by 
screw conveyor. They pass 
intO main screw conveyor 
recessed into the floor 
covered by metal plate 


ind are carried outside. 


Coal is delivered by truck 
and dumped through any 
of nine manholes into 


Storage hoppers below 
From hoppers, it is gravity 
fed into stokers bour-foot 
wall around coal dumping 
plattorm permits use of 
piattorm for outside coal 
storayve, holding addition- 


al 250 tons 





Exploring 


new frontiers! 


rv of Indust 
COPS to ID pt 70-H, Bur 
1>3 William St... Nev 


ue 


DUST COLLECTION SYSTEMS 
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The Race For Information 


\ rece The Frontier published by the 
\rmour kk irch ke 


undation of [limos 
Pechnolog 


hence It 
irticle by the 


thre 
Institute of were, Mir. Warren 
literature chenust Coding 
solution to the problem of keep 
written results « 

ity 


icular ot 


Ol Course ha long been reco, 
1 lective mean 


of breaking 
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Fig. 1—Standard Combustion Engineering Type VU pressurizea furnace CO burning unit. !t can use oil for enrichment or fire the oi! independently 
rangentially fired with conventional woterwalls above, serves well as a if desired. The result is a flexible addition to steaming capacity 


The CO Boiler of Standardized Design— 


Effective Answer to Economic Recovery of Refinery Waste Heat 


By T. J. Harvey P. C. Trounce 
and 


Canadian Oil Companies, Ltd 


Regeneration of the catalysts in modern refineries \ 1111] idl 1 wy ot thre 
mposes special problems from the control of regener rennery Cy} 


eliectt 


ator bed temperatures to the disposal of large 


juantities of a low Btu gas. The CO boiler has Development of the CO Boiler 


put the low Btu gas together with its sensible heat | circulating catalytic svstems. mentioned abo 


| 


to economi se Here is how the refinery engineer i ! ttalyst mi through the om zone lo ¢ «ped 


reaction 1 then ite ition Zone 

has applied this boiler to circulating catalytic systems ; 
tinuously | ! he co ) carbon 
and yet retained the boilers independence so it can 


from the cata he gasec combu 
be fired alone when the regenerator is shut down 11 luets resulting trom ( ition create the 
blem the CO boiler il to eliminate 
ntortunately the combustion pro or regenerating 
italyst cannot be carried « na onditior 
particular cataly ‘ properly ! ited 
trictions of 1ts owt | 
burned off Sinteri gh temperature 
ple deactivate these cat t ind henee the 
nerator-bed temperature ts limited to about OOF tora 
vuthetic catalyst and about 1070 F to natural one 
| method ot italy generation 


idniutted t 
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BYPASS STACK 


¥ FY 
on” air \ou 
FURNACE CROSS-SECTION . BYPASS ORUM 
230Psi |, } 250 PS! 





TO CAT. CRACKING UNIT 


TO PLANT MAIN | 


\\ 
BOILER TUBES SUPERHEATER 


AY CRACKING CONVERTER 


WATERWALL FURNACE RESTRICTION TOWER 
&. 


(Ty 
. ‘Tt 
56 DIA noeo*ri’ the 
ECONOMIZER 05 PS! 


WATER SPRAYS 


LANKING-OFF FLANGES -— SEAL 


FIXEO ORIFICE PLATES 
ty ORUM 


42° OIA 1100°F $819 PSI 


BACK PRESSURE VALVE 


FORCED ORAFT FANS 


Fig. 2—Flow diagram shows the low Btu content gas leaves cat cracking 
converter, far right, enters a restriction tower 


drums that act as check valves to separate boiler and catalytic systems 
passes through seal tanks or 


and out of these seal drums into the CO boiler 


bottom, or to bypas, top 


OO.000 Ib per h 


nulacturer wmicsy 
OO.000 Tb 
l thre 


iti 
pected fuel 


wit! conventional borer 


portant am the « 


1 
‘ 


(ot) CON) 


Hy) 


() CON 


HDer 


would 











Fig. 3—Photo sequence of Fig. 2. begins with converter regenerator, far Fig. 4—Gas flows upward through restriction tower, above, to 56-in 
right, through 42-in. diameter ductwork to restriction tower, left diameter ductwork leading to seal drums or tanks, Fig. 2 


August 1958—C OMBUSTION 





Fig. 5—Ductwork enters active seal drum at ductwork base or bypass Fig. 6—Side view of the CO boiler stows gas duct tying into the CO burner 
drum Stack, far left, is for boiler, second stack is for bypass drum manifold which supplies burners at the boiler corners 


PUP pose 
nd outlet operation there 4 mall bleed 


Wot 


Bypass Drum 


1} 


nitlet duet 


Instrumentation 
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ljuring it 


cracket 
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Our teeling 


boiler 
the 


with 


vcrlitie hould 
ventional borer Phe mere 
CQ boiler 1s thet l veable to tur 
yout on thi 
We 


Fig. 7—Major ductwork conveying the CO gas shown here is refractory Fig. 8 The principal operating elements for the CO boiler are automatic 
lined to reduce expansion problems A special joint design has been and the above schematic indicates how they are interconnected. The 
developed to assis! further in the expansion program control panel is housed in the control room of the catalytic cracking unit 
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Bailey pioneers the control of. 
ATOMIC STEAM POWER PLANTS 


Phis control room is the center of operations for thre porvecarrnaa tne and electric metering and control equip- 
world’s first full-scale atomie. electric power polarit ment that has proved itself. Thousands of successtul 
devoted exclusively tocrvilian use the Shippan port installations involving proble ms in measurement. 
Stauton. pornthy owned bys Ddancpuae -ne Light ¢ OPP Any combustion and automatic control are \ our assurances 
mud the \tomuie boaneresy Coommission of the best possible system 

Then is well as on the atone powered submarines 2. Experience 

tre Batley Tastraments and Controls performing Bailey engineers have been making steam plants work 
dependably hour after hour. month after month eflicienth formore than forty vears. Veteran engineer 
ln econventional power plants. too. Bailey Vieters and and young engineer alike. the men who represent 
Coontrols are tandard equipment Bailes is the chores Bailes. are storehouses of Knowledge on measurement 
of virtually all the most eflierent plants on the bederal id control Phes are up-to the-mainute on the latest 


Power Commissions heat rate report Here's whi developments that can be applied to vour problem 


1. A Complete Line of Equipment 3. Sales and Service Convenient to You 
You can be sure a Baileys bineineer will offer the right Phere’s a Bailey District Office or Resident benginees 
corpeborrnation of equipment to fit your need Bailey close to vou. Cheek your police bicoeok lor expert engi 


hatte tire Leounple te line of -tandard compatible neering counselon Vour ste um plant control problem 


instruments and controls for power and process 


BAILEY METER COMPANY 


1025 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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By IGOR J. KARASSIK* 


Worthington Corp 


The boiler feed pump and its associated equipment 


represent a major operating and maintenance con 


in 


sideration in today's power plant Here begins 


question and answer form a series of three clinic s 


sions on various boiler feed pump problems. The 
replies are the werk of one of the topmost pump au 
thorities and give specific information which we hope 


will prove valuable to our reader: 


Steam Power Plant Clinic—Part | 





- 

Fig. 1—The role of the strainer in assuring good pump performance is well _—_ 

established Here is a design that has a draw-off cock for removing ac — 
* 


cumulated foreign matter, a valved opening downstream that permits 
backwashing the screen if desired mye) 
y 





,cMM) 
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Boiler Protection and Interlocking 


By J. L. BARKER 


Oklahoma Gas & Electric Co 


ist ill tlio! 
pl int 


turbine and 


mnaterials, design 

mac the modern 
reliability to the 

he unit type of plant -one boiler, tur 
j 


perationallh wid 


power 


become oO cconoimn 


tor the unit plant have been ce 


oTe' For turbines and generator 


chemes have been ipplied which 


machines almost foolproot ln 
to shut down are rari 


placed on teed 


heduled shutdo ind tailures 
ties. For boilet uch emphasis 1 
water, t combustion control In pre 
honored 


false 


tecting boul gaimst fuel explosion tire 
fail-sat che ire provided and occasional 
hutofl lured 


Considerations in Fuel Controls 
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Too many false interruptions in the electrical circuit 


which needlessly trip out boiler fuel supply or con 


versely too many occasions when opening the ele 


trical circuit did not accomplish fuel shutoff led the 


author and his company to seek a more satisfactory 


protection Their success he reports herewith 


lo what extent automatic control mid waterloo 


hould be provided as determuned by circus 


} 


fuel poli 1 ina ined vil (General ag 


is difhicult, i not ianpe because of the ray 
Llc m design and the trend toward centrah 


trol Many problems ment consideration, su thi 
following 


] Lo v / hile I) feclo? Ih 
nol lo 


gemous development 
of flare 

difficult) to 
rehabilit 


have been made m the desiy detector 


however, multiburner boilers are Wpery 


ind there is question regarding thi 


response of existing method 
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Fig. 1—Simplified diagram of gas fuel trip circuit 





Fuel Shutoff 


Experience in Boiler Tripping 
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For Fly Ash Collection, here are 


3,370 REASONS WHY // 
You're Years Ahead 
with MULTICLONE 














The tabulation sheet shown here is over 40 feet long, 
filled top to bottom with single-spaced typewriter list- 


ings as shown in the enlarged section above 


Each typewritten line tabulates an installation of Multiclone 
5 equipment—an installation of from one to nine separate 


Multiclone units ! 


: These installations have been made in all parts of the world, 


in plants operating under widely-varying load, atmospheric 

and fuel conditions ! 

They include installations on virtually every type of steam 
+ power plant (i.e. pulverized coal fuel boilers, spreader stoker 


boilers, chain grate boilers, underfeed stoker boilers, etc.) 


New Multiclone installations are being made every day, but at the 
time this tabulation was made there were 3,370 Multiclone units 
tiving Superior service to industry throughout the United States, 


Canada and other countric 


What does this mean to you? Simply this—when you 
elect “Multiclone” you are getting equipment that has over a 
quarter-century of experience behind it...ecquipment backed by 
the industry's greatest fund of “know-how” in modern small tube 
high-efficiency cyclonic collection. Although this unequalled ex 
perience | 1 part of every Multiclone installation, you pay noth 


ing extra for this vital advantage ! 


/ ; 


WESTER 


PE ECLi PITA Trion 


CORPORATION 
LOS ANGELES 54 « NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 
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The all too typical difficulty confronting the old, 
established plant was met and solved by the author's 
firm in supplying a treated feedwater supply for 


a 150,000 Ib per hr, 650 psi, 750 F steam generator. 





B A G ZEIGLER Fig. 1—The combined hot lime softerne, »nd deaerator tank prominently 
y : " shown above has been added to suppl, treated water for a new steam 
generator, 


American Water Softener Co 


Combination Hot Process Softener and Deaerator 


Solves Space Problem and Gives Steam Savings 


ds in the Schuyl I 
Philadelphia pro | if it the rate 
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Fig. 2—View along siding used for delivery of prefabricated tank of Fig. 1 shows pipe rack and plant obstructions through which the tank had to pass 
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Fig. 3—Cylinder-operated valves and solenoid-operated controllers have 
been employed in the design of the fitters and zeolite units 
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Fig. 4—Further impression of the close quarters problem can be gained from view of the access aisle between filters and zeolite tanks, brine pumps, 
treated water pumps and regenerant controls 
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Fig. 5—Flow diagram of the automatic water treating plant at the Philadelphia refinery of the Atlantic Refining Co. Note the provision for a 
backwashing compartment within the deaerator that permits treated water for this service as well as for recycling without discharge to waste 
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Fig. 6—Control panel, above, is the only element in the water treating 
plant now out-of-doors. All automatic operations are keyed to the 
metering of the raw flow 


iture record 
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The fuel oil supplied to the larger boiler operator in the United States always 
has been a residual one left over from whatever process the refinery was em- 
ploying. Hence, no serious attempt has ever been made to incorporate process 
controls to effect an industrial fuel oil of specific properties. The residual oil 
buyer recognizes the ‘caveat emptor’’ mode of operation inherent in his residual 
purchase. Yet for his own and his equipment’s welfare the large-scale oil user 
has sought the establishment of specifications and tests to safeguard him against 
a damaging shipment. Here is an excellent status report presented to the 
the British Institute of Fuel which we publish as an aid to understanding the 
various tests and sampling devices now in use in England 


Sampling and Testing of Liquid Fuels 


By C. W. G. MARTIN 
Shell Petroleum Co., Ltd 
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The horseshoe ts hardly a symbol of luck when this old codger 
throws it. You've seen his like—never miss. Its experience, 
ust like the specialized experience that commends the Mitchell 


organizauion to you for your next critical piping job. Ask us In 


W.K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


PIPING 


PIPING FABRICATOR §S AND CONTRACTOR S 
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Abstracts from the Technical Press—Abroad and Domestic 


(Drawn from the monthly Technical Bulletin 
International Combustion, Ltd., London, W.C. 1) 


Fuels Sources Propertie 
Preparation 


The Oxygen in Coal—How It Affects 
Coking Properties 
} - 3, 


The Swelling Power of Coal During 
Low Temperature Carbonisation 


of, 





DEOXY-SOL 


SOLUTION OF HYDRAZINE 


* Oxygen- 
e Scavenger 
e for 
e Boiler Water 
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e Treatment 








EAiRmOUN 


CHEMICAL INC 
136 Liberty St.,. New York 6,N.Y 


Midwestern Representative 
J. H. DeLamar & n, Inc 
4529 No. Kedrie Avenue 
Chiceeo 25, Ill 


BW.7 


Ask for pamphlet 
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Heat Transfer by Radiation between 
Plane and Curved Surfaces. kk 1" 
10 li 


Mechanical Handling 


Materials Handling 
1 
Steam Generation and Power 


Production 


Fluid Dynamics 
Feeding Hydraulic Transport System 
250 
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Flow of Fluids 


Feeding Coal into Hydraulic Trans 
port Systems. 
196 ( Mar 


Plant with 
Fluidrive 
73 


Coal-Handling 
Application of 
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BALLARD, SPRAGUE 
& THOMAS, Ine. 


Heat: Cycles and Transmission BNGINBICRS and 
Heat Transfer CON TRACTOR 

Specialists in 
REERACTORY 

CONSERECTION, 
REPAIRS, and 
PREVENTIVE 

VIAINTENANCE 

for INDUSTRIAL 
CHEVICAL PLANTS 

and PUBLIC. UTILETIES 


Calculation of Heat Transfer to Water 


and Steam near the Critical Point 
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One of the U.S. Government’s exhibits 
at the Brussels World’s Fair is the model of the first nuclear 
ship, the N/S SAVANNAH, shown above. 





ersofthe pressurize d water reactor and its accessories 
nd construction of @ New York Shipbuilding Corp., Camden, N. J.. 
the keel of which was — byilders of the vessel 
Day, at the New York @ De Laval Steam Turbine ¢ ompany, de signers and 
New Jersey. builders of the main propulsion machinery, other 
engine room auxiliaries; coordinators of all engine 


room equipment, 


naval architects, de 


ym pany desi 
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+ DEEENENA Steam Turbine Company 


- 
t Ray, 7 ton 2, New Jersey 


More Wa ys 


DE LAVAL 


Creative Engineering 
Serves Industry 


Centrifugal Compressors for Refineries 
a De | 
bine-driven main airt 


cubic feet per 
& Refining Co., Ashlai 


val 10,200 H.P. tur- 
»wer handling 83,000 
the Ashland Oil 


Shown here is 


minute it 


new De 
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demand for 


Send today for 48-page booklet—’Men, 
Machines and Materials at DE LAVAL.” 


De Lava! Steam Turbine Company 
Nottingham H a / \ 
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Nuclear Energy 


Power Developments. 
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Test Facility for 


Method for the Determination of the 
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DEMINERALIZERS 


FOR BOILER 
FEEDWATER 
AND CONDENSATE 
TREATMENT 








Write for Demineralizer Bulletin WC-111 


Industria Depa tment I-111-A 


GRAVER WATER CONDITIONING CO. 
Division of Union Tank Car Company 
216 West 14th Street, New York 11,N. Y. 
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..- ANSWERING YOUR QUESTIONS ABOUT 


A pextor Number 1 for boilers 
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HOW MUCH CLEANING IS NECESSARY 
BEFORE APEXIOR-COATING? 

tace no cleaner than good operating 
ractice demands is all the toundation 
\pexior Number | the 
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leaned ethciency 


HOW DOES THE DAMPNEY 
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irs that might be CX 
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Inspec tion 
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DOES CHEMICAL CLEANING 
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Rather, Apexior takes on th 
netion of preventing acid-metal 
1 the resultant attack, how 
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WHEN SHOULD A BOILER 
BE APEXIOR-COATED? 


il water-contact surfaces perma 


t highest efhciency and take them 
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oh the initial shake-down 
a new boiler should be Apex or 

oated immediately after erection; an op 
ted boile mimediately atter cleanin 


1S APEXIOR BOILER COATING DIFFICULT? 
Not at all \pexion s bru 


hand to drun and flat area hy 


h applied by 


tube turbine, brush-equipped, te 


Application l regularly 


Crew \\ th or \\V thout 


HOW LONG DOES APEXIOR LAST? 

\ OTs itive estimate: Five years be 
ve retouching or renewal. Under ideal 
nditions : fen to twelve... for 

\pexior’s primary function is preventive 
ntenance its life, directly propor 
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team turbines 


MAINTENANCE FOR METAL 


HYDE PARK. B 3 MASSACHU 





Pay 
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© Longer Service Life 


@ Lower Maintenance Costs 
@ Saving Installation Time 


© Smaller Inventory of Refractories 


R&I, pioneer and a leading 
producer of castable refractories, 
offers MOLDIT— the most successful 
line of hydraulic setting, castable 
refractory materials for the greatest 
range of industrial heating 
applications 

With Moldit—mixed as ordinary 
concrete—you pour, cast or gun 
your own refractories in any size 
and shape, fast. There's no ram 
ming or pounding. No high-cost 
inventory of special shapes to 
maintain 

MOLDIT LASTS—outlasts the rest. 
That's why it is constantly replacing 
other refractory materials. Moldit 
air-sets, without prefiring, to full 
refractory hardness. It’s stronger, 
more resistant to thermal shock and 
abrasion, impervious to moisture. 
Plant after plant reports reductions 
of as much as 90% in repair and 
maintenance costs when Moldit 
Castables replace otherrefractories. 

lf you have trouble with your 
present refractory brick, shapes or 
linings, you can end it with Moldit 
Castables 


REFRACTORY 
CASTABLE AND 
BONDING 
CEMENTS 


Ashpit of large coal-fired boiler completely 

gunned” with R&I Moldit. Records show 
not a single repair required in 11 years of 
constant service in a number of ash hoppers 
lined with Moldit. 


Gunning a 51; 
Refractory on a boiler floor for maximum 
resistance to molten slag at 2750° to 


of Moldit Chrome 


285 F such floors have been in service 


for 6 and 7 years without a failure 


FOR EVERY REQUIREMENT 


There are 10 Moldit Refractory and In- 
sulating Refractory Cements to best meet 
specific thermal, mechanical and chemi- 
cal corrosion conditions from 2000° to 
3000 F 

Send for catalog on Moldit Castables. 
Also get the story on R&l Super #3000, 
the truly “wonder” refractory bonding 
mortar 


: REFRACTORY & INSULATION 


INSULATING 
BLOCK, BLANKETS 
AND CEMENTS 


CORPORATION 


124 Wall Street « New York 5, N. Y. 
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CONCENTROL 


PROVIDES 
LOW COST, EFFECTIVE CONTROL 
of FOAM and BOILER WATER CARRY-OVER 


PROVED ie BEFORE: 
IN THE LAB: j e p. : Foaming of hig! 


lutions 
hinder 


AFTER: 

Same solution after additi 
f 12 ppm of Bird-Ar 
Concentrol antifoam 


PROVED 
IN THE FIELD: 


Concentrol ¢liminates foaming 
dissolved solids of 10,000 ppm with alkalinit 


of 2,000 ppm in East Texas refinery 

















Concentrol edi 
to 5%, keeps steat 


using highly alk 


Concentrel climinates boiler « 
caused by high alkalinity for an auto 


ISINYP a ¢ irbe nate 


Let a Bird-Archer Water Treatment Engineer prove what Concentrol can do in your plant 
Bird-Archer is always as near as your phone 


BIRD-ARCHER 


The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa 


New 
The BIRD-ARCHER CO. of California, 415 Brannon St., San Francis e Offices in Canada and Mexico 


ork, t j 





cmearene. 





COMPRESSION 
RING 




















TWO MILLION HOURS OF OPERATION 
PROVE ALCO’S TROUBLE-FREE CLOSURE 


e ALCO re »”” closure tandard on: Loo high densate f maintenance of tube necessary. the 





NEW YORK 


[ALCO ALCO PRODUCTS, INC. 


ALE OFFICES IN PRINCIPAL CITIE 








REPRESENTATIVE USERS OF 
DIAMOND “‘UTILISCOPE”’ 
IN POWER PLANTS... 


Alabama Power Company 
Appalachian Electric Power Company 
Arkansas Power & Light 

Atlantic City Elec. Co. 

California Electric Power Co. 
Carolina Power & Light Co. 
Central Hudson Gas & Elec. 
Chubu Electric Co. 

Chugoku Elec. Power Co. 
Cincinnati Gas & Electric 
Columbus & Southern Ohio Elec. Co. 
Omaha Public Power District 
Connecticut Light & Power Co. 
Dayton Power & Light Co 

Duke Power Co. 

East Kentucky Rural Elec. Cooperative 
Florida Power Corp. 

Gulf States Utilities 

Hawaiian Electric Co., Ltd. 
Illinois Power Company 

Indiana & Kentucky Elec. Corp. 
Indiana & Michigan Elec. Co. 
Indianapolis Light & Power Co. 
Jersey Central Power and Light 
Kansai Elec. Power Company 
Kansas Gas & Elec. Co. 

Kansas City Power and Light Co. 
Kentucky Utilities Co. 

Kyushu Elec. Power Company 
Board of Water & Elec. Light Commission 
Long Island Lighting Company 
Lovisiana Power and Light 

Mill Power Supply Company 
Minnesota Power & Light Co. 
Montana Dakota Utilities Co. 
Monongahela Power Co. 

New Brunswick Elec. Power Comm. 
New Orleans Public Service 

New York State Elec. and Gas Co. 
Niagara Mohawk Power Corp. 
Northern States Power Co. 

Ohio Edison Co. 

Ohio Valley Elec. Corp. 
Oklahoma Gas & Elec. Co. 
Pacific Gas & Elec. Co. 

Palestine Elec. Corp. 

Philadelphia Electric Co. 

Public Service Elec. & Gas 

Puerto Rico Water Resources Authority 
Rochester Gas & Elec. 

Rockland Power & Light Corp. 
San Diego Gas & Elec. Co. 
Saskatchewan Power Corp 

South Carolina Generating Co 
Southern California Edison 

Tokyo Elec. Power Co. 

Toledo Edison Co. 

Utah Power & Light Co. 

Virginia Electric & Power Co. 
Western Mass. Elec. Company 
West Penn Power Co. 

Wisconsin Public Service Corp. 


Diamond “Utiliscope’’ has extremely 
long life 


Here is a rugged and durable televi- 
sion system built especially for indus- 
trial use. It gives years of satisfactory 
service under the most difficult condi- 
tions industry has to offer... and 
with minimum attention. Diamond tele- 
vision systems installed as long ago 
as 1947 are still in operation. 

Have you explored the possibilities 
of the Diamond “Utiliscope” for your 
remote viewing problems? It is saving 
money and improving operations in 
many plants. The coupon below will 


bring full information. 


REPRESENTATIVE 
APPLICATIONS 


Boiler Furnace Interiors 
Annealing Furnace 
Interiors 


Steel Billet Pouring 


Open Hearth 
Furnace Interiors 


Cement Kiln Interiors 


Remote Mining Machinery 


Slab Furnace Interiors 


DIAMOND POWER SPECIALTY CORP. 
ELECTRONICS DIVISION, P.O. BOX 58DD 


LANCASTER, OHIO 


SINCE 1946, DIAMOND 

HAS MANUFACTURED 

QUALITY TELEVISION 
FOR INDUSTRY 





HOW YOUR PLANT CAN PROFIT FROM THIS MAN’S 
SKILL. Dowell engineers are experts in the use of chemical 
solvents to remove scale and sludge—those profit-robbing 
deposits that cut the capacity of your process systems, tanks, 
piping. Using the Dowell method of chemical cleaning you 


get more throughput, less down time—to make possible 


greater overall plant efficiency 
Here's how one corporation employed the skill of the 
Dowell engineer and his group: Following construction 


and before the plant was put on stream, the company fs 


ove , ac THE DOW CHEM 
Total cost of this mill scaling service was $5000. Once ' ; a 


in production the plant did not have a single major shut 
down for maintenance due to mill scale. Management 


called in Dowell to remove mill scale 


Chemical cleaning services for industry 





